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Promises Simpler, More Profitable & Sustainable  
Sugarcane Farming 

 

Once the physical condition of plant root zones is optimised  
improved soil biology, fertility, water use efficiency and crop productivity will follow 

 

Soil Management 
Background 
Over the past 20 years sugarcane farmers have adopted 
some or all of the improved soil management practices 
listed below.  They have done this in an effort to offset yield 
decline, control weeds and soil borne diseases and improve 
the sustainability and profitability of sugarcane farming: 

 Reduced intensity of tillage and the area tilled 

 Harvesting green and retaining trash blankets 

 GPS guidance of machinery to restrict machinery 
tracks to furrows, or ‘inter-rows’, to minimise soil 
compaction 

 Planed/laser-levelled land to improve surface 
drainage 

These practices have:  

 improved soil structure;  

 increased soil organic carbon; and  

 reduced soil compaction; and 

 reduced waterlogging and the impact of acid sulphate 
soil on the environment. 

However, yield decline over several ratoon crops and 
compaction continue to cause environmental, sustainability 
and profitability challenges. 

 
A new form of soil management promises to solve the yield 
decline, compaction and disease challenges of sugar cane 
farming and improve profitability.  This new form of soil 
management is Deep Blade Loosening. 

Field scale research with the Deep Blade Loosener ℗ (DBL) 
machine over a decade or so, on dryland cereal cropping in 
Western Australia, irrigated wheat and maize cropping in 
Pakistan and on maize crops on the Queensland Darling 
Downs has shown it will: 

 remove hardpans and compacted layers and create a 
loose, near-permanent tilth 250 mm deep without 
inverting the soil; 

 increase root growth in the 100 to 300 mm depth of 
soil and increase overall root mass by at least 30 %; 

 retain the mass and structure of the previous crop’s 
root system; 

 increase soil organic carbon by 48% and soil nitrogen 
by 34 % in the 0 – 300 mm soil depth; 

 retain at least 70% of the tilth porosity produced by the 
DBL machine through to the end of a crop’s growing 
season; 

 improve soil hydraulic properties by > 100-fold; 

 prevent waterlogging; 

Deep Blade Loosening 
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 improve the efficiency and effectiveness of furrow 
irrigation; and 

 increase productivity and profitability. 

Waterlogging of 1.83 m beds was completely prevented in 
highly waterlog-prone areas. 

Irrigation times were reduced by 70% and water applications 
by between 0.25 ML/ha (on moist soil) and 0.8 ML/ha (on 
dry soil). 

Grain production was always increased: 

 for dryland crops on poorly fertile and seasonally 
waterlogged soils, by 19 to 43%; 

 on over-cultivated irrigation soils, by 7 to 31%; and  

 on highly fertile Darling Downs soil, by at least 3%. 

Application of DBL to Sugarcane Farming 
The DBL machine ℗ loosens soil to a depth of about 250 mm 
without inverting or moving soil.  Horizontal blades slice 
through soil and roots, lifting, opening and dropping the soil 
and roots. The structure and mass of roots are retained in a 
loosened soil matrix. 

The DBL machine can be configured to construct and 
renovate beds of varying widths and shapes (see 
Information Sheet No. 3 DBL Set-up for Various Bed-widths & 
Types of Irrigation). 

Figure 1 shows the DBL set-up for 1.83 m beds used for two 
rows of crop.  This illustrates that two rows of sugarcane at 
0.5 m spacing can be comfortably planted on such beds. 

Figure 1.  DBL configuration for beds planted with two rows of crop.  
One shank with blades either side is in the bed centre and two 
shanks are located on the edges of the beds with a single blade 
loosening soil between the crop row and the bed shoulder. 

Full realisation of the benefits of using the DBL machine will 
only be achieved when traffic is controlled to the extent 
that compaction of the bed shoulders is avoided. 

The reasons for preventing compaction of bed shoulders are 
illustrated in the Figures 2 and 3.  These show the patterns 
of drainage from waterlogged beds and the lateral 
infiltration of irrigation water into DBL beds.  (Experimental 
data of field-measured infiltration patterns are presented in 
the Information Sheet No. 10 Deep Blade Loosening – 
Capturing Irrigation Benefits.) 

 
Figure 2.  Shape and flow patterns of water draining from a water 
table perched on impermeable subsoil in DBL beds. 

Machinery tyres that are wider than the furrow base will 
compact and smear the base of bed shoulders, which will 
substantially slow movement of water into and out of beds. 

Compact bed shoulders increase the likelihood of 
waterlogging and cause long duration irrigation applications 
and incomplete wetting of bed centres, which cause runoff 
and/or deep drainage losses. 

 
Figure 3.  Progressive wetting fronts and streamlines of water 
infiltrating DBL beds. 

To maximise DBL-bed drainage and infiltration, furrow 
dimensions must just exceed the width and shape of tractor 
and harvester tyres.  Dump truck tyres can be used to 
produce a narrower track with far less side-wall bulge and so 
avoid bed shoulder compaction (Figure 4). 

By using dump truck tyres the proportion of the field that is 
productively used by crops is maximised.  For example, 1.83 
m spaced beds with 0.45 m furrows allow 75 per cent of a 
field to be productive. 

The furrowers on DBL machines ℗ are specifically designed 
to create flat-based furrows of varying width.  They also 
avoid soil mixing by lifting soil upwards and outwards.  
These attributes allow farmers to match furrow bases to 
tyre widths and so maximise the drainage and infiltration 
performance of beds. 
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Figure 4.  Harvester fitted with dump truck tyres tracking in a flat-
based furrow without compacting the base of bed shoulders. 

Planting sugarcane 
The initial working on new fields should be done with a 
chisel plough operated at 200 – 250 mm depth below the 
surface of settled soil in front of the leading tines.  This will 
remove most of any hardpan and produce a deep tilth of 
250 – 300 mm depth. 

The DBL machine ℗ is NOT a primary tillage machine.  It is 
designed to be operated in loose or partially consolidated 
tilth to construct beds and furrows that are about 250 mm 
deep, or to renovate existing, partially consolidated beds 
with slumped bed shoulders (See Cover photo). 

The DBL machine should be used with large wavy coulters 
(450 – 500 mm diameter) mounted in front of each shank 
with blades (Figure 6).  These coulters should have a wave 
amplitude of ≥ 50 mm and they: 

 greatly reduce the draft forces on the shanks and 
machine; 

 minimise soil disturbance/heave off the toe of the 
ripper points; and  

 cut trash and lateral roots to prevent them tangling on 
the shanks. 

 
Figure 5.  Disc coulters opening soil in front of ripper shanks, 
reducing draft, cutting lateral roots and preventing soil heave of the 
toe of the ripper. 

With furrows spaced at 1.83 m centres, and two rows of 
cane planted centrally 0.5 m apart, about 0.4 m of the bed-
top will remain outside both rows. 

The DBL machine will reduce operational costs of 
sugarcane farming.  Only two machinery passes will be 
needed to install new beds: 

 one pass with a chisel plough; and 

 one pass with the DBL to renovate beds and furrows 
for ratoon crops.  

In addition, the common-sized DBL machine (four-bed 
width, (i.e., 3-and-two-half beds) is wider than most 
machinery used for sugarcane and its use will require fewer 
passes per field. 

If needed, the DBL machine can also be used to renovate 
beds and furrows during the growing season provided cane 
stems are short enough for the machine to clear them. 

Ratoon crops 
The DBL machine can be used after harvest to renovate 
beds and furrows for ratoon crops.  Such use will sever 
roots below 250mm depth, loosen the soil in the root zone 
either side of the stools in each row and clean and reshape 
furrows without damaging the viability of plants (Figure 6).  

The DBL machine slices roots at a depth of 250 mm and 
retains the structure and mass of roots above this depth 
(Figure 7). 

The DBL machine will also operate effectively in the trash 
blankets remaining after a green harvest.  Normally, the 
amount of trash remaining on the field is about 15 tonne / 
ha (or 150 g/ 100 cm

2
), (Figure 8), which will be easily 

cleared by the DBL machine given its widely spaced shanks 
preceded by coulters and sharply raked furrowers that lift 
soil and trash from the furrows on to the tops of beds. 

Figure 6.  Pasture actively growing and unaffected by a recent DBL 
renovation of beds on saline soil.  

Seeding fallowed fields 
Current best management practice is to fallow sugarcane 
fields after three or four ratoon crops.  This break in the 
monoculture provides the means of restoring degraded soil 
conditions, reducing some of the deleterious soil borne 
pathogens, such as Pachymetra root rot, and building 
populations of beneficial soil biota.  Sugarcane yields always 
increase after a fallow crop. 
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Figure 7.  Sugarcane roots illustrating the proportion of roots in top 
250 mm of soil i.e., between scale readings of 10 and 35 

Figure 8.  Typical trash blanket of about 15 t / ha remaining after 
green harvesting a two row / bed sugarcane crop. 

The set-up of the DBL machine for fallow cropping requires 
two additional wavy coulters.  These are mounted on the 
bar in front of and aligned with the two rows of the previous 
cane crop in each bed.  Their function is to destroying what 
remains of the old stools.  A single pass with the DBL will 
clean furrows and prepare beds for seeding the fallow crop. 

Similarly, after harvesting the fallow crop, a single pass with 
the DBL will prepare beds for planting the next cane crop. 

Advantages of using DBL for sugarcane farming 

The advantages listed below of using DBL for sugarcane 
farming are based on the assumption that efficient surface 
drainage exists.  DBL will: 

 stimulate ratoon crop growth and production; 

 reduce the severity of Pachymetra root rot; 

 improve the control of cane grubs by increasing the 
beneficial Metarhizium fungus and protozoan, Adelina; 

 increase the number of ratoon crops; 

 minimise or eliminate crop lodging; 

 increase soil organic carbon and nitrogen levels; 

 reduce irrigation amounts and application times; 

 reduce the number and duration soil preparation 
operations; and 

 contribute to the control of acid sulphate aquifers. 

Additional advantages 
The DBL machine ℗ can be plumbed to inject anhydrous 
ammonia or pesticides at a depth of 200 – 250 mm 
uniformly across the width of a bed (Figure 9) when 
installing or renovating beds and, so, further reduce the 
number of operations. 

 
Figure 9.  Piping fitted on the rear edges of shanks and blades to 
inject anhydrous ammonia and/or pesticides at depth across the 
width of beds. 
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